An obligatory role of cholesterol in the biosynthesis of steroid hormones in adrenal glands seems to be well established. The role of acetate as a substrate for steroid biosynthesis has also well documented (Brady, 1951; Hechter et al., 1953; Haynes et al., 1954) . Rat-adrenal glands were shown to synthesize cholesterol from acetate and this cholesterol, synthesized in mitochondria, appeared to serve as a precursor for corticosterone biosynthesis in vitro (Ichii and Kobayashi, 1966) . Werbin and Chaikoff (1961) isolated radioactive cortisol from urine of guinea pigs previously fed with cholesterol-4-14C and found that the specific activity of the isolated cortisol was only 60% of that of the plasma cholesterol. A similar experiment was performed by Krum et al. (1964) using dogs as experimental animals. In their study the specific activity of adrenocortical hormones and adrenal cholesterol were the same as that of plasma cholesterol. On the basis of these experiments performed in vivo and in vitro, it is suggested that adrenocortical hormones may be synthesized, in part, On the other hand, in ACTH treated rats the specific activity of free sterol increased moderately and continuously up to 8hrs. after the injection. However, in both rat groups the specific activity of free sterol at 24hrs.
was about one-half of that at 8 hrs. The specific activity of ester sterol the first 2 hour incubation period the tissues were transferred to a fresh medium composed of the same buffer solution which contained sodium acetate-1-14C and NADPH at the same concentrations as in the first incubation. The incubation was continued for another 2hrs. The medium of the first 2-hour incubation, referred to as"medium 1", was retained for the isolation of corticosterone. The identical procedure was then repeated once more and thus tissues were incubated for a total period of 6 hrs. The incubation media, i. e. "medium 2" and"medium 3", were retained for analysis. At the end of the third incubation period tissues were rinsed with ice-cold saline solution and the subcellular components (nuclear, mitochondrial and supernatant) were separated differential centrifugation as described previously (Ichii and Kobayashi, 1966) . Corticosterone was Thus the ratio of 3H/14C fell drastically from 951 in"medium 1" to 12 in"medium 3". of 3H/14C as that of the third incubation medium ("medium 3").
The ratio of 3H/14C in corticosterone isolated from the incubated tissues was slighty higher than but yet closest to that of mitochondrial free sterol and significantly lower than those of free sterol in the nuclear and supernatant fractions. Markedly high values for the 3H/14C ratio were obtained in the ester sterol of all subcellular tissue fractions. Therefore, the ester sterol does not seem to play a significant role in the corticosteroidogenesis in rat-adrenal glands. The implications of the lower ratio of 3H/14C in mitochondrial free sterol compared to that of the tissue corticosterone are not clear at this time. In the present experiments, the procedures of bromination and debromination of Schwenk and Werthessen (1952) for the purification of sterol fractions were not applicable because of the insufficient quantity of samples. The possibility that the so-called"high counting companion" in the sterol fraction might have affected the results to some extent to yield these lower ratios could not be excluded. Therefore, the present experiments are considered to provide support for the previous reports of Peron (1964) and Ichii et al. (1965 and 1966) that free cholesterol in mitochondria of rat adrenal gland is the precursor of corticosterone.
In conclusion, the precursor pool of cholesterol for corticosterone biosynthesis seems to be located in mitochondria in rat-adrenal gland. Both species of free cholesterol in adrenal mitochondria, one derived from plasma and the other synthesized within adrenal cells from smaller precursors such as acetate, could be utilized for corticosterone 
